Context and Motivation
The noise radiated by the vibrations of some parts of the submarine, such as the propulsion system, may be detected by enemy radars. Viscoelastic material are used to damp the vibrations of the structure and enhance submarine stealthiness performance.
How to calculate efficiently the dynamic response of viscoelastically damped structures? 2. Finite element model of the sandwich structure -Modeling of the viscoelastic material by a fractional derivative model: After finite element discretisation, the matrix system to be solved is: -Projection of the matrix system on the reduction basis for each component i
The Craig-Bampton basis of component 1 is enriched with modes computed for a high frequency modulus in order to take into account the changes induced by the frequencydependent viscoelastic properties on mode shapes. The presented component mode synthesis method allows to take into account the frequency-dependency of the viscoelastic properties, and reduces significantly the computational time of the frequency reponse. 
Application and validation of the reduction method on the 3D turbine nozzle

WORK IN PROGRESS Characterisation of viscoelastic materials
Introduction of the causality Kramers-Kronig relationships
in the procedure to obtain the master curves of a viscoelastic material from DMA measurements.
Validation of the finite element model
Comparison of the numerical frequency response of a sandwich beam to the experimental one obtained by laser vibrometer measurements.
Modeling of the external fluid
Methods investigated : Semi-analytical added mass operator [3] Infinite elements with absorbing boundary conditions
Modeling of viscoelastic interfaces
Development of interfaces elements for constrained thin rubber layers. 
